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*Engine, The Mci 
*Engine, The Payne High Speed Corliss, with 
Governor Dee 10, p 1 


*Engine, Traud’s New Hoisting, July 33, p 1 
*Engine, Vertical Otto Gas, Aug 27 p7 


English, Because it Is, Nov 12. p 5 
English Machine Tools, July 2. p 3 
Equalizers and Springs, Se pt 24, p3 
Eri:sson at Eighty-Four, Captain John, 
*Ethics ina Machine Shop. Jarno, July 9, p 1: 
24. p 1; Nov 26, p4 
Evans, Oliver, Oct 8, p 6 
*Evaporative Tests of Water 
A. Caldwell, Jan 8 p 7 
Evening Schools tor Mechanics, Mar 
*Excavator and Dredger, Lancaster’s, March 5, p5 
*Exhaust Disk Wheel, Buffalo. June 1%, p é 
* Exh: Lust Tumbling Barrels, Henderson Brothers’, 
May 21, p 2 
*Expansion Bit, Billings’, June 18, p 2 
Expansion of Metals by Heat. F. F. 
April 30, p 3 
Expert Evidence in Patent Lawsuits, Sept 3, p 8 
Expert Evidence in Patent ae Sept 10, ps 
Explosion, A Disastrous, May 14, 
Explosion of the Elbe’s Steam Pipe “pee § 3. p1 
Extended Smoke Box and Single Exhaust Nozzle. 
J.D. Campbell, June 18, p 2 
Extension Smoke Boxes. July 16, p 2 
Extracts from Reports of Committees, and Dis- 
cussion at the Master Mechanics’ Convention, 
July 30, p7 


Aug 20. p8 
Sept 


Tube Boilers. John 


26, ps 


Hemenway, 


i 


‘Factors of Safety for Steam Boilers Feb « 
Factory Law. New York, July 23, p& 
Factory Operatives in Germany, April 16, p 2 
Fairs, Mechanics’, Oct 15, p : 
Fair of the American Institute, 


: Dec 17, p2 
Fall Ti Trade, Prospects for, July 23, p 8 
Fame That Is More Than Deserved, May 14, p 8 
Famous, What It Is To Be, April 30. p 8 
Famine is Wanted, Where a Coal, Feb 19, p 6 
Farmer, An Inventive, May 21, p 1 
Farming by Gaslight, July 30, p 2 
Fault-Finding in the Machine Shop. 
Richards, June 4, p 2 
*Feed Pump, The Shepard Improved, Jan 29, p 2 


26, ps 


Sept 24, p3; Nov5, 


Frank H. 


*Feed-Water Heater, Robinson’s, Jan 22, p 4 
*Feed-Water Heater, The Wainright Horizontal, 


Sept 17, p2 
*Feed-Water Purifier, The Hoppes, July 9, p 1 
*Filter and Purifier, Blessing’s Water, July 30, p 1 

Fink, John, Jani ps 

Fink Lubricating Mixture, April 2 
Fink in a New Role, Dec. 31. p3 
*Fire Alarm Telegraph System, Ruthenberg’s, Jan 

29, p 1 
Firearms, Present Tendency in the Manufacture of' 
Dee 17, p38 

Fire at the Grant Locomotive Worsk, Sept 24, p 6 
Fire Engines, Elaborations on Steam, April 30, p 8 
Fire Engines, Musical, July 30, p 3 
Firemen Needed, Kind of Locomotive, 
Firemen, Promoting. Jobn A, Hill, April 9, p 2 
Firemen vs. Machinery, March 26, p 1 

sae Pretection and Politics, Sept 10, ps 

ire Protection. Cost ot, Juty 23, p&8 

Fire Protection in Small Towns, Aug 20, p 7 
Fires and Insurance Noy 12, ps 

Vires in Locomotives, Retaining, March 19, ps 
Fires, Steam for Extinguishing, Oct 1, p 4 
*Flasks, Foundry. 8. Bolland, Oct 22, p4 
*Flasks, Hinged. 8S. Bolland, Nov 26, p 4 


,ps 


- 


Aug 6, p 





Fluorspar in the Iron Furnace, July 9, p7 
Forest Hill Disaster, Moral of the, April 9, ps 
Forge, The Bradley Heating, April 16, p 4 
*Forge, The Silent Portable, Dec 24, p 5 
Forgings, Steel Sept 24. p7 
*Foundries, Design and Construction of. 
Hoffman, Oct 29, p 4 
*Foundries, Reversing in. 


WwW. B: 
David Spence, June 4, 


pe 
Foundry Activity and Inertness, 
Foundry, A New York, Feb 5, p 3 
*Foundry Clamp, Hauwley’s Adjustable 
Foundry Cupolas. 
Foundry Foreman, 
Foundry, Little 
19, p 6 
Foundrymen, Chats With. 
16, p 5; July 30, p 4; Aug 6, p 7; Aug 27, p 6 
*Foundry Plant, Design of a. Nov 5 p1 
*Foundry Plant at Lowa College. Prof, Joseph Tor- 
rey, Dee 24, p4 
Four Hundredth Anniversary of the 
America, June 4, p7 
Fog Usetul, Making the, Feb 5, p 2 
Free Traders, Discouraging to, Feb 12, p 9 
Freight Me thods, Improving Through, July 16, p8 
*Friction Clutch, Cranston’s New, Noy 5 
Friction of Non-Condensing E Taney 
Prof. R. H. Thurston, Dec. 17, p 6 
Fuel at Port Huron, Cheap, Jan 8, p 5 
Fuel, Gas, May 7, p2 


May 7, p9 


, July 2, p 7 
David Spence, Wet 1pd 
Appreciating a, April 9, p4 
Things in a. David Spence, Feb 


Robert E, Masters, July 


Discovery of 


internal. 


*Governor, Blessing’s Pump, Jan 1, p 1 


*Governor, 


Fuel, Liquid, May 21. p 3 
Fuel Question, The, Aug 13, p 8 
Furnace, An‘kngiish. Dee 3. p 3 


July 9, p7 
ana Gas Consum- 


*Furnace Door, Eureka Eot Air, 
*Furnace, The Weitmyer Smoke 
ing, Aug 20, p7 


Gambling, April 2, p 8 4 
Gas and Smoke from Blacksmith Shops, Removing. 
T. R. Almond, July 2, p3 


Gas Fail. When Will Natural. — 11,p5 *Key-Seating Machine, Podtick & Ayers Portable, 
Gas for Motive Power, Aug 13, _ Dec 24, p 3 : : 
Gas Fuel in Brooklyn, Steel Moking : With, Jan 8, | *Knife Grinder, Hodgkins. Automatic, Dec 24, p 6 
p5 ; *| Krupp, Alfred, Aug 6, p3 
Gas Fuel. May 7, p 2 
Gas Light, A New. March 19, p 2  - 
Gas Lighting by Incandescence. James Dredge, 
July 2, p3 Labels on Goods. Deceptive, Feb 5, p 2 


Gas Metet Dangerous, The, 
Gas, Natural, June 4, p5 
Gas Supply, Private, Jan 8 ps8 


Nov 12, p5 


*Jigs aud Fixtures. 


*Kettles, Moulding Scotch. 





Japan, Railroads in, Sept 3, p 6 

John J. ee Oct 22, 

Jigs and Their Construction. 
2.4 

Joints Without Scraping or Grinding, 
Prof. John E. Sweet, Sept 17, p 5 


Kk 


Keeper, Am I My Brother's ? April 2, p 2 
Kerosene Oil in Boilers. Lyne, Dec 17, p 


Labor statistics, Feb 5, p 8 
Labor Quarrels, May 7, p 8 
Lacing kubber Belts. July 2, 7 


Gas, Surface Indications of Natural, June 11, p 1 Lacking, There was Something, June 4, p 7 
Gas, Territorial Limits of Natural, June 4, p8 *Ladle, A Tilting. Jotn Birkintine, June 4, p 4 


Gas Works, Contest for Private Control of, Jan 
29, p 8 

Gudaeke. Man-Hole, Feb 19; po 

*Gaskets. Mineral Wool Co’s Corrugated Copper, 
Feb 19, p 6 


*Gauge, Phillips’ Planer and Surface. April 9, p 5 


*Ladles. 


*L dine. Reed’s Improved Engine, 


Foundry. ¥ 


C, Jewett, Dec 3, p3 
Land Booms, Dec ? 


ps 


*Lathe, Fay & Scott et Patternmakers, Feb 26, p 7 
“——T 


Rand’s Hollow Spindle, 12-inch, April 


Aug 6,p1 


Gauges, Recording Pressure, Sept 24, p 1 *Lathe, The Shellenback Pulley, Aug 6, p 3 
Gauges, Locomotive. June 11, p5 *Lathe, Fay & Scott’s New Enzine, Sept 10, p7 


*Gauge, Pedrick & Ayers’ Shrinkage, Dec 24, p 3 
Gear Teeth. Working Pressure of. July 2, p 2 
Germany, Factory Operatives in, April 16, p 2 

*Governor, Heald’s Engine, April 30. p 7 

Keiley’s Positive Pump, March 19, p 3 

Governor Gordon as an Engineer, July 2, p 3 

Grade Crossings, Trying to Abolish, Nov 12, p 8 

Grant Locomotive Works, I ire at, Sept 17, p 6 





*Lathe, 


Lathe with a War Hist« 


ry, A. Sept 10, p 5 
Lodge, 


Davis & Co’s New Engine, Fet 


pi 
*Lathe, Norton’s Semi-Automatic, March 12, p 6 
*Lathe, Blaisdell’s 16-inch Engine, Oct 22, p 3 
*Latae, 
‘Lathe, Bertram’s Forty-inch Gap, Oct 29, p 3 
*Lathe, 
*Lathe, Nicholson & Waterman’s Engine, Dec 31, p7 


The Gage Fox Turret, Oct 22 p5 


Gleason's New Engine, June 4. p 1 


Graphite, New Use tor, April 2 ps *Lathe, May’s Eighteen-inch Engine Dec 3, p 1 
Graphite, Use of April 2 3, p2 Lathe, The Star Screw Cucting Engine, Dec 17, 
Graphite in Steam Cylinders June 11, p6 Lathes, Taper Attachment for, Oct 22 p3 


*Graphite Anti-Friction Bearings for 
July 30, p 4 

Graphite in Steam Cylinders, aoe pi 

Grate Bars and lheir Use. F. Allen, Febipt 

*Grate Bar, The Diamond June A p2 

Greatest, Who Shall Be, Noy 5, p 8 

*Grinding and Polishing Curved Surfaces, 
for, March 5, pT 

ei | and Shaping Machine, Seller’s Tool, A 
13, 

*arinder, The Hall Emery, Oct 15, p5 

*Grinder for Punches and Dies, Springfield Glue and 
Emery Wheel Company’s, Aug 27, p 1 

*Grindstone, Fraser & Archer Self-Truing, 


Machinery, 


Machine 


ug 


Dec 10, 


pi 
Gun, A Large, Dec 3, p7 


*Hammer, Montgomery’s Copper Tipped, March 26, 
p3 

*Hammer, The Tangye Gas, Dec 24, p 7 

Handling Work, Improved Methods of. W. H. 
Hoffman, Sept 17, p 2 

*Hanger, Perkins’ Universally Adjustable, May 14, 


4 
‘Hangers for Truck Centers, Johnston's, 
Hardening Steel Pieces, Aug 13, p 5 
Hardware Merchants, A Hint to, Sep 17, p7 
*Head-Blocks, The Parish Self-Receding, Jan 1, p5 
Head-Light Go, Shall the. John A. Hill, April 16, p1 


Aug 27, p5 


Heating Railroad Cars Jan 29,.p 8; March5,p8 _ 
Heating Railway Trains by Exhaust Steam, April 
9, p 6 


*Hez iting Cars by Exhaust Steam, 
of, May 14, p 1 
Heating, Co-operative, Dee 10, p5 
High Steam Pressure, Economy of, 
High Steam Pressure, July 2. p 1 
Hiring People to Read Newspapers, Nov 12. p & 
*Hoisting Drums. Sweeping Grooved. P.S. Dingey, 
July 30, p 3 
*Hoisting Engine, 
Hole-Borer, 


Barnard’s System 


April 16, p 8 


Traud’s, July 23, p 1 

An Old-Time. July 2, p 2 

*Holes, Drilling. Fred J. Miller. Sept 10, p 1 
Honor Questioned, Our, March 19, p8& 

Honor, A Rare Exé imple of, Aug 27, p5 

Horse Must Gio, The, Oct &; p 

*Hubs and Prints, Robert E Ricci Sept 10, p7 
Hudson River, Bridging the, June 4, p8& 


*Hydraulics to Cranes, Application of. W. H. Hoff- 
man, Sept 17, p4 
Hydraulics, Oct 15, p 6 
I 
*Iee Making and Refrigerating Machines, The 


Eclipse, Nov 19, p 2 
Idaho, Information About, Aug 
Incident, A Pleasant, Nov 12, p7 
Industry and Perseverance Can Accomplish, What, 
Jan 15, ps 
Industrial Problem of the Time, 
19, ps 
Industrial Activity, April 2, p& 
*Indicator, Measuring Power with the. 
Buel, June 25, p 2 
Immigration, April 380, p 8 
Importation of Machinery, Encouraging, Jan 22, p8 
Imported Goods, Prejudice in Favor of, Feb 5, p8 
Imports of Machinery in 1886, Feb 5, p 8 
*Indicator, The Revolving. Frank H. 
Dee 24, p 1 


4,p7 


The Greatest, Feb 


Richard H. 


Richards, 


Information in the Machinery Line, Nugget of, 
March 12, p7 
Ingot, A Heavy Steel. Sept 17. p 3 
*Injector, The Park, May 21, P 1 
*Injector, Schaffer & Budenberg’s Automatic Re- | 
starting, Sept 3, p 1 | 
Injector, The Exbaust. W. H. Booth, Nov 12, p 1 
Inman Line, New Steamer for the, April 16, p3 
Inspiration of Some Legal Decisions, Jan 29, p 6 


Inspirators, ¢ ‘ele brating the Completion of 100,000, 


March 12, pi 
Instruction in School Shops, March i2, p 5 
Institution of Mechanical Engineers, May 7. p 3 


Institute of 

May 14, 
Inter-State 
Inter-State C 


Technology, 
pr 

Commerce Bill, 
ymmmerce Bill, 


Massachusetts, Jan 22, p 1; 


The, Jan 22, ps8 


How a Leading Broad 


Street Firm Views the, Feb 5, ps 
Inventions in Switzerland, Protecting, Sept 10, p 2 | 
Invent, Don’te Nov 19 ps& 
Inventive Workmen, Rewarding, July 30, p 8 
Inventive Farmer, An, May 21, p1 
*Iron against Steel, March 5, p 1; March 12, p 1 
lronfounding, Scientific. Thomas Turner, May 7, 


p2; May 14, p4 


Iron vs Steel for Certain Parts of Loconaotives, 
March 5, p8 
Iron vs, Steel for Locomotives, March 26, p 4 


Launches tor Ocean Steamships, Steam, 
Law, Enforcing a Good, April 16, p 8 


Learning a Trade, Aug 13, p 8 
Life S 
p: 
*Line Shafts, 
Oct 2, p2 
*Link Motion as Designed by the 
Works, March 26, p 
Liquid Fuel, May 21, p 3 
*Locomotive Boilers to 
Jan, p 
*Locomotive 
ps 
Locomotive Drawings, Price of, Jan 15, p 8 
Locomotive, The Strong, June 18, p 7 
Locomotive Shop Kinks. Wm. Y. Schmucker, 
29, p4 
Locomotive Shop Notes, Baldwin, Feb 5, p 3 
Locomotive Performance on the Des Moines 


The Alignment of. Fred J. Mi 


Frames, How to 


Pumps. Wm. 


May 14, p4 
Locomotive Shop 


» 


Notes, May 28, p 3 


Locomotive Wheel Centers and Tires, 
Sizes tor, July 2, p3 
Locomotive, 
pia 
*Locomotive Torches. 
Locomotive 
p7 
*Locomotive Oil Cans. 
Locomotive, Increasing the 
Sept 17, p4 
*Locomotive, Tramming a. 
p7 
Locomotive, 


John A. Hill, July + 


Tractive Power ¢ 
John A. Hill, Sey 
Test of Strong, Oct 1, p 6 


*Locomotive Crank Pins, Sketches of, March 5, 

March 12, p 1 

Locomotives, Retaining Fires in, March 19, p 8 

Locomotives, Iron vs. Steel for, March 26. p 4 

Locomotives. British vs. American, May 7, p 5 

Locomotive, Strong, June 18, p 7 

Locomotives, Coal Wasted in Blowir ig the Whi 
of, June 25, p7 

Locomotive Preparations, 
port on, July 30, p 7 

Locomotive, Compound, Oct 15, p 3 

Locomotives, Sweeney’s Air Compressor Att 
ment for, Oct 22. p3 

Locomotive Brass Castings, Oct 29, p 3 


Master Mechanic’s 


*Locomotives, Compound. Prof, A. T. Woods, 
26,p 1 
Locomotive, The Growth of the Modern, De 
ps 


Locomotive. A Wonderful, Dee 17, p & 
*Locomotive Engine Construction, 
A. Meyer, Feb 12, p4; Feb 26, 
p 1; April 2, p7; April 16, p5; A 
May 14. p5; 


pril 30, 


Love of Discovery. F. B. Masten, 
*Lubricating Device, Sept 17, p7 
Luxuries Wanting Exemption from Taxes, Fe 


Keb 19, p 7 


ps 
Lyons Sells to the United States, What, 


po 
*Machine Tool 

July 16, p 1 
Machinery in 1886, Imports of, 
Mac _ Ty, 

5) ° 


Construction. F. G. W 


Feb 5, p8 
\ Feature in the Progress of Shoe, 





Iron or Steel? April 9, p4 

Iron and Steel Crank Pins, April 16, p 2 

Iron Manufacture and Longe vity. May 21, p4 

Iron ys. Steel for Boilers, July 2, p 4 

Iron or Steel, Shall it be Jan 2° pd 

Iron, Stamping Inferior, in Ens els and, 

-~" Testing Virginin. Robert E. 
ipa 


April 9, + 2 
Masters, April | 


oJ 


Jack-Shafts and 


: T zonemuianion of Power by Belting 
and Gearing. 


. H. Hoffman, June 4, p 4 








Maclitiery, Building Special. W. D. Forbes, 
> 1 
| Mac Sd ry. Building Special, July 2, ps8 
*M: : mane Shop, 
Hoffman, Oct 29, p4 
| M: L. ine ry, Two Kinds of Cheap, Oct 29, p 8 
| Machine Tools, Copying, Nov 12, p8 
| Machine Works, New, Novy 19, p3 
Macnine Design, Changes in, Nov 5 
Machinery, 
22, p & 
| Me ignet, A Monster, Dee 31, p 5 
| Making the Fog Useful, Feb 5, p 2 


Oct & p73 


»8 


. E. Simonds, April 


Making. 


“David Spence, May 7, p5 


Aug 6, 
Le_al Decisions, Inspiration as Some, Jan 29, p 6 


saving Apparatus of Reindeer air, Nov 


Cook Locomotive 


Fasten, 


Y. Sehmucker, Jan 15, 


Fort Dodge R. R, Annual Report of, March 5, 
p6 
*Locomotive Decks, Heavy. Robert E. Masters, 


Locomotive Engineers, Examining, June 25, p 8 
Standard 


Petroleum Refuse as Fuel in a, July 9, 


23, p4 
Firemen Needed, The kind of, Aug. 6 


John A Hill, Sept 3, p 7 


Locomotive Crank Axles, Failure of, Feb 5, p 2 


Modern. J. 
p 2; March 19. 


May 28, p 6; June 11, p 6; June £5, 


p4; July 9,p2: July 2,p2; Aug6,p4; Aug 
20, p 1; Sept 3, p2; Sept 17, p4; Oct 1, p2; Oct 
15,p6; Oct 29,p 5; Nov 12,p4; Nov:.6,p7; 
Dee 10, p 6: Dee 24, p 6 

Logic, Bad, July 9, p8 

Longevity. Iron Manufacture and, May 21, p 4 


Jan 22, p4 
MI 
*Machine Design, Suggestions in. A. J. Shaw, Jan 
1l.p4; Jan 29, ps: Feb 12, P +; Feb 19, p 1: Feb 
26, pt; April 23, p 3; *May 21, p4: June 11, p 4. 
Machine Shop, w ore ester Institute, Jan &,p7 
Machine Shop, Starting a. C. W. Crawtord, Jan 
22. p 1 
*Mac hine Tools for Patternmakers. F. W. Barrows. 
Jan 15, p 4; Jan 29, p3; Feb 5, p4; Feb 12, p7 
Machinery —— Condition and Prospects of 
the, Jan 1, p 2; Jan 15, p 6; Jan 22, p2 
*Machine for Grinding and Polishing Curved Sur- 
faces, March 5, p 7 
Machinery vs. Firemen, March 26, p 1 
Machinery Situation, The, Jan. 1, p 8 
Machinery, They Will Require. May 21, p3 
Machine Shop Apprentices. June 25 “ s 
Machine Tools, English, July 2, p 3 
Machine Tools, Power Required to Drive, July 9, 


( vodward, 


Design and Construction of. 


Encouraging the Importation of, 


‘ 


30, 


» 12, 


p7 
pe 


12, 
ller, 


Jan 


and 


of a, 
yt 24, 


p2 


stles 


Re- 


ach- 


Nov 


ce 10, 


G. 


D 5: 


b 19, 


May 


July 


w. 


Jan 


Make it Plain, April 2 

*Making Irre gl: we vlinc ric 
Sept 17, p5 

Man-Hole Gaskets, Feb 19. p6 

Manual and Mental Training 
Illinois, March 19, p. 5. 

Manufacturing Expenses, 

Manufacturing Establishment, Competition in Se- 
curing, Feb 12, 

Manufacture, Establishing, June 18, p8 

Manufacturers’ Union, Another, May 21, p 2 

Manufacturers and Others, A Word to, May 14, p8 

Man Power. R. H. Thurston, July 2, p 2 

*Mariott’s Law. Application of, July 9, p 4 

Maritime Exhibition, International, Feb 26. ps 

Massachusetts Institute of Technology, Jan 22, p 1 

Master Mechanics, Inquiries of, March 26, p 3 

Master Mechanics’ Convention, Headquarters for, 
April 9, p 3 

Master Car Builders’ Association, May 21, 

Master Car Builders’ Association, Twenty-first 
Annual Convention of the, July 9, p 6 

Master Mechanics’ Convention, July 16, p 8 

Master Mechanics’ Committees, Aug 6. p 2 

Master Car Builders’ Circulars, Sept 17, p 7 

—— Mechanics to Discuss, Subjects for, March 
12, 

Me tee Mechanics’ Association, Discussion of Topi- 

cal Subjects by the, July 16, p 2 

Master Mechanic’s Report on Cylinder 
July 16, p5 

Master Mechaniec’s Report on Proportions of Loco- 
motive Cylinders, July 23, p 4 

Master Mechanic's Report on Locomotive Prepara- 
tion, July 30. p7 


al Forms. W. D. Forbes, 


at the University of 


Incidental, Feb 19, p8 





-acking, 


Master ¢ Car Builders Adopt the Janney Coupler, 
Nov 5, p 1 
*Matcber and Gluer, Atwood’s Patent Power, April 
16, pl 


Material, Simple Forms for Strength of. C. L. Red 
field, April 9, p5 

Mathematica! Instrument, A New, Oct 22, p5 

me if Hewitt and Street Railroad Fares, May 28, 


8 

*Met usuriug Machine, Gilkerson’s, Jan 27, p 5 

*Measuring Power with the Indicator. June 25, p2 

Mec hanies of Making a Daily Newspaper, March 
26, 2 

Mec Raion, Political, Jan 8 p 8 

Mechanical Progress in 1886, Jan 15, p 8 

Mechanical Work at Purdue University, 
»2 

Mechanical Engineer in Polities, April 9, p 3 

Mechanical and Engincering Notes. BF bt. Hiemen- 
way. April 22, p 1; April 30, p 3; May 7, p 3; June 
11, p 2; Sept 17, pl 

Mechanical Engineers, Institution of, May 7, p3 

Mechanical Drawing ‘aught in Atlanta, May 14, p7 

Mechanics to the Front. May 21, p 8 

Mechanical Engineers, Fitteenth Mee tins of the 
American Society of, June 18, p 

Mechanical Methods, Appreciating, ‘Suly 16. p8 . 

Mechanical Work, Quick, Feb 12, p 6 

Mechanics, Demand for Skilled, Sept 24, p 8 

Mechanics, Compevsation of Skilled, Oct 8, p 8 

Melting Iron with Natural Gas in Place of Coke, 
July 9,p5 

*Mending Broken Castings. Robert E. Masters, Oct 
22, p 6; Nov 12, p3; Dec 3, p 6: Dee 24, p3 

Metal Goods, British Exports of, Jan 15, p 3 

Method of Bronzing Iron, Feb 26, p 7 

Method of Cas'ing Cannon, New, Sept 3, p 6 

Militia Begging for the, March 12, p 8 

*Milling Machine, Vertical, Bement, Miles & Co’s, 

Jan 15, p1 

*Milling Machine and Press, Nicholson and Water- 

man’s, Sept 24, p 1 

*Mill, Pusey, Jones & Co.’s Boring and Turning, Feb 

»1 


March 19, 


19, p 
«Milling Mac hine, Profiler, or Vertical Spindle, Gar- 
vin’s, April 23, p 7 
*Mill, Bickford’s Boring and Turning, 
Mill Gearing on the Rope System. 
Noy. 19, p5 
*Milling Machine as a Substitute for the Planer in 
~~ hine Construction. John J. Grant, Dee 17, 


Oct 1, p5 
7, H. Booth, 


1 
Milling Machine ys. ‘fhe Planer, The. Dee 24, p 8 


Milling Machine, Its Construction and Use. 
Jobn J. Grant, July 30, p 6; Aug 27, p 1; Oct 1, p 


7; Nov 5, p 4; Nov 19, p6 
Mind, Lost His Presence of, June 18, p 
Mining Enginee rs, Next Meeting of the hesitant 
June 18. p7 
Monopoly, Dangerous, June 11, 
Moral of the Forest Hills Bicaster, April 9, p 8 
*Mortising Machine, C. B. Rogers & Co.‘ Dee 10, p 4 
Motive Plants of Manufa-tories, Jan & p& 


*Moulding a Cannon. Robert E. Masters, Oct 15, p 3 
*Moulding a Web Pulley. Geo. O. Vair, March 26 


pl 
*Moulding Bevel Friction Wheels. 
April 23, p 4 
*Moulding Car Wheels. 


Geo. O. Vair, 


Robert E. Masters, May 28, 
p6 

*Moulding Pulleys) Robert E. Masters, Jan 8, ps; 

Jan 22, p 5; Feb 5, p2; Feb 12, p 5; March 12, 
p 5: Mare h 26, p5; Aprii9, p7; April 16, p3; 
May 14, p 

*Moulding Se as h 
pd 

Moving to Escape Strikes, April 9, 

—s Drilling Machine, Prentiss Bros.’, 


Kettles. David Spence, May 7, 


ps 


Feb 12, 


*Multiple-Spindle Automatic 
Feb 26, p 
Municipal Booms, Social Recognition and, Sept 17, 
ps 
Musical Fire Engines, July 30, p3 
Must Stand on Their Merits, Jan 29, p 4 


Drill Press, Hendey’s, 


N 


National Association of Stationary Engineers, Sept 
HM, ps 

Natural Gas, Cheap and Dear, 

Natural Gas, Territorial Limits of. 

Natural Gas, Surtace Indications of, 

Natural Gas Fail, 
IX, p2 

Natural Gas, June 4, p5 

Naval Reserve, Our, Oct 15, p& 

Be cessity the Mother of Invention, Sept 17, p 2 
lected Opportunity, A, Aug 27, p 8 


April 9, p& 

June 4, p8 
June 11, pl 
When will the Supply of, Jane 


Ne Ww Dreas of the AMERICAN Macuinist, March 
12, p 

Ne mecaae. Mechanics of Making a Daily, March 
24, pe 


Newspaper Syndicate, 

New York Factory Law, 

N.%.6Lb: 28 ¥%.a8:2., 

Norfork Southern Railroad. J. 
April 2, p 3 

Notes trom Wage Earners, Feb 12, p7 

Notes on Steel, Some, S. W. Goodyear, 


A, May 21, p 1 
July 28, p 8 
Changes on, March 5, p7 
S. Whitworth, 


March 19, 


4 

woken for Discussion in Relation to the Develop- 
ments of the Compound Engine and the Proba- 
ble Limit of Steam Pressure in Marine Engines 
and Boilers. Chas E. Emery, June 11, p 1 

Notes for Discussion on Cylinder Condensation and 
the Reduction of the Same by the Use of tne 
Compound Engine. Chas E, Emery, June 25, p 3 


oO 


Offices Needing Skilled Ome ials, Jan 15, p9 
One-Idea Towns, May ‘ »8 





Operatives in Germany, + actory, April 16, p 2 
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Jan. 1 To Dec. 31, 1887 


Opportunity, A Neglected; Aug 27, p 8 

opportunit es Young Mechanics Should Not Lose, 
Feb 26, p 1 

*Oil Cans, Locomotive. John A. Hill, Sept 3, p 7 

*Oi) Filter, Baker’s, Nov 5. p 6 

Ores, Smelting Lead and Sliver, Sept 3, p7 

Ornamental Iron Work, Casting. William Newton, 
Feb 26, p 3 


PrP 


P. and R. R. R., Change on the, July 2, p 3 
P. R. R. Repair Shops at Altoona, Pa., Aug 27,p5 
*Packing, A New Principle in Steam Piston. Prof. 
John E. Sweet, Dec 10, p 5 
Packing, Rod, July 30,p7_. y 
*Paper Cutting and Threading Machine, Saunders, 
Dec 2%, p 1 
Paper Mills, Valleyfield, Sept 17, p 3 
Passes, Bribery by Free, Feb 5, p8 
Patent Laws, United States. John McClary Per- 
kins, May 28, p 5 
Patents, A Word About, June 18, p 8 : 
Patent Laws, United States. R. G. Du Bois, July 


2,p6 

Patents, Delaying the Issue of, July 9, p 8 

Patent Lawsuits, Expert Evidence in, Sept 3, p 8; 
Sept 10, p 8 ; 

Patents, Delaying the Issue of. R. G. Du Bois, Oct 
2.p1 


Patents, The Commercial Value of, Dec 3, p8 
Patterns.from Models, Templets, Plaster Casts, &c., 
Making. S. Bolland, Dec 31,, 4 
*Patternmakers, Machine Tools for. F,W. Barrows, 
Jan 15y p 4 
Pattern Making. F. W. Barrows, Feb 12, p 2 
Penology, Papers in, Jan 1, p 8 
Perpetual Motion, It Wasn’t. W. E. Crane, Oct 15. 
96 
opulrehoun Engine, Spiel’s, Jan 15, p 3 
Petroleum, May 14, p 2 , 
Petroleum Refuse as Fuel in a Locomotive, July 9, 


p7 
Petroleum Fuel, Aug 13, p 3 . 
Petroleum Refuse as Fuel on the Elevated Rail- 
roads of New York, Nov 12, p7 
Petroleum for Fuel, June 11, p3 
Petroleum for Making Steam, Crude, Oct 22, p 1 
Photographing Machinery, Dec 17, p 8 
Pig Iron, Oct 1, p4 
Pilgrim’s Broken Cross-Head, The, Oct 15,p 4 
*Pin-Hole Perforating Machine, Hansen’s, May 7, P 3 
Pipe and Pipe Threads of the American Society of 
Mechanical Engineers, Report of the Committee 
on Standard, March 19, p 6 | 
*Pipe Vise, The Challenge, April 2, p 3 ; ; 
*Pipe Cutting and Threading Machine, Saunders 
New, June 1%, p 1 s y 
Pipe and Pipe Threads, Concluding Report of Com- 
mittee on Standard, June 18, p7 
*Pipe Threading and Cutting Machine, Saunders’, 
July 30, p 5 2 
*Pipe Stock, Barnes’ Ratchet, Jan 8, p 2 i 
Pipe Scheme for Traveling, The, Sept 3, p 7 
*Pipes in Green Sand, A Method for Making Irregu- 
lar Shaped. S. Bolland, Oct 8, p5 
Pipe Threads, English Standard, Nov 12, p 1 
Piston in a British Steamship, A Yankee, July 30, p3 
Plain, Make it, April 23, p 8 : 
*Planer, The Hendey 30-inch by 30-inch by 10-foot, 
March 6, p 1 
*Plane, The Gage Self-Setting Bench, Sept 3, p 3 
*Planing Machine, Benment’s, Dec 10, p 7 
*Planing Machine, Whitney's Eight-Roll, March 26, 


p3 
*Planer, The Fitchburg Improved Iron, June 11, p 1 
*Planer, Detrick & Harvey’s Open-Side Iron, July 


9,p5 
*Planer, Powell’s 30-inch by 30-inch by 8-foot, Aug 


3,pé 
*Plier, Billing’s Improved Combination, June 25, p3 
Plowshares, Composite Metal for, April 16, p 3 
*Polishing and Grinding Curved Suriaces, Machine 
for, March 5, p7 
Political Mechanics, Jan 8, p 8 
Politics and Fire Protection, Sept 10, p 8 
Poor Persons Lack, Qualities. March 5, p 8 
Port Huron, Cheap Fuel at, Jan 8, p 5 
Portable Houses. Sept 3 p 2 
Post Office Regulation, A, Nov 5, p8 
Postal Notes, Boycott the, Feb 12, p 8 
Postage Rates in Mexico, Lower, Aug 6, p§ 
Poughkeepsie, An Educational Association of Me- 
chanics and Engineers at, Nov 12, p& 
Power Required to Drive Machine Touls, July 9, p5 
Power and Work, Aug 13, p8 
Premium Sewing Machines, Feb 26, p 8 
Presentation on Retirement, Feb 12. p 6 
President Foster’s Address before the Convention 
of the N. A. 8S. E., Sept 24, p3 
*Press and Milling Machine, Nicholson & Water- 
man’s, Sept 24, p 1 
*Press, A New Foot—Ferracute Machine Co’s, Nov 
26, p38 
*Press,'The Beaudry Duplex Power, April 23, p 1 
*Press, The Beaudry Duplex, Dec 3, p 1 
*Pressure Regulator, The Curtis, April 30, p 7 
*Printing Machine, Scott’s New, April 2, p 1 
*Prints and Hubs. Robert E. Masters, Sept 10, p7 
Private Gas and Water Supply, Jan &, p8 
Private Armed Forces in Industrial Disputes, Feb 
12, ps 
Pechians Beearding Trains of Pulleys and Drums, 
April 23, p 2 
*Profiler or Vertical Spindle Milling Machine, Gar- 
vin’s, April 23, p 7 
Profit Sharing, Dec 3, p 8 
Profit Sharing, Jan &, p 8 
Progress in 1886, Mechanical, Jan 15, p8& 
Public Works, Private Control of, Jan 1, p8 
Public Works, Private Control of, Jan 1, p8 
*Pulley Bearing, Ormsby’s Self-Lubricating, Dec 3, 


3 
*Pulleys, Moulding. Robert E. Masters, Jan 8, p5; 
Jan 22,p5; Feb 5, p4; Feb 12,p5; March 12, 
95; March 26,p5; April 9,p7; April 16, p3 
*Pulley, Moulding a Web. Geo. O. Vair, March 26, 


p § 
*Pump Governor, Blessing’s, Jan 17, p 1 
*Pumps, Locomotive. Wm. Y. Schmucker, Jan 15, 


po 
*Pump Governor, Keiley’s Positive Acting, March 
9,p3 
Pumps, Boiler Feed, Aug 13, p 6 
*Pump, Shepard Mfg. Co’s Feed, Jan 29, p 2 
*Pump, Goulds Mfg. Co.’s Double-Acting 
Piston, March 19, p 4 
Pumping Water, Difficulties in, Aug 6, p 5 
*Pump, tiall Duplex, Nov 19, p7 
*Pump, Dean Brothers’ Duplex, Dec 17, p 2 
Purdue University, Mechanical Work at, March 19, 
p2 


Power 


Q 


Qualities Poor Persons Lack, March 5, p 8 


| *Scotch Kettles, Moulding. 
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Questioned, Our Honor, March 19, p 8 
Quick siecbanical Work, Feb 12, p 6 


R 


*Rack Cutter Attachment for Gould & Eberhardt’s 
Shapers, Feb 5, p 1 

Radio, Micrometer, Oct 1, p7 

*Radial Drilling Machine, Radial Drill €o’s New, 
Jan 23 pl 

Railroads That Won't Carry Cheap Coal, Jan 1, p 2 

Railway Club, Starting a, Jan 1,p8 

Railway Club of Chicago, Western, Jan 8, p 1 

Railway Club, Western, Jan 15, p 6 

Railroad Cars, Heating, Jan 29, p 8; March 5, p8& 
*Railroad Shop Notes, Feb 26. p 4 

Railroad Club, Central, March 5, p 6 

Railroad Question, The, Jan 20, p 4 

Railroad, Norfolk Southern. J. S. Whitworth, 

April 2, p3 
Railroad Cars, Facts About Heating and Lighting, 
April 2, p 6 

Railway Trains by Exhaust Steam, Heating, April 

- ¥ ps 

Railroads in Japan. Sept 3, p 6 ; 

Railroad Disaster in Illinois, The, Sept 3, p 8 

Railroad Question, The, July 23, p8 

Railroad Officials, Conduct of, May 21, p8 

Railroad Passes, How to Use, May 28, p8 

Railroad, Cost of Operating Street. June 25, 

Railroad, ‘* Salting’ a, June 25, p7 

Railroad Employes in France, Condition of, Aug 6, 

» 2 
Railroad Men, Unfair Examination of. 
Hill, Oct 8, p3 
Railroads, Street, Oct 29. p8 
Railroad Blacksmith’s Shop, A Look Through a. 
Jobn A. Hill, Nov 5, p5 

Railroads and the Public, Noy 12, p 8 

Rails, Heavy, Nov 12, p 3 

Railroad Methods That Need Reforming, Nov 12, 

»8 
Railroad Experience in Cuba, Noy 26, p5_ 
Railroad Commissioners and the Standard 
Trust, Dec 17, p8 : 

Rain Storm, A Remarkable, April 23, p 1 
*Ratchet Pipe Stock, Beane’s, Jan 8, p 2 
*Ratchet, The Lowell Wrench Co’s New, Oct 29, p 4 

Revord Lowered, The, June 25, p 1 

Red Tape, Too Much. Jan 15, p8 

Republic Wreck on the Baltimore and Ohio Rail- 

road. Ed. Lepper, April 9, p 7 
*Reversingin Foundries. David Spence, June 4, p7 
Righteous Verdict, but Without Effect, March 12, 


p2 


John A. 


ps 
*Roaster, Vernon’s Steam Nut and Coffee, Nov 12, 
do 
Roll, A Heavy, June 18, p 4 
*Roll, Mending a Broken. 
Dec 3, p 6 
Root, John B., Jan 1, p8 
Rope Driving. W. H. Booth, Nov 19, p5 
Ropes of Delta Metal, Oct 1, p 4 
Ropes, The Preservation of Exposed, Jan 8, p 5 
Rotary Steam Snow Shovel, Aug 27, p 6 
Rotative Bodies, Study of, July 23, p 2 
Rubber Belts, Lacing, July 2, p 2 
Rules im Force in Russia for the Use of Steel, May 
14, p3 


Robert E. Masters, 


Ss 


Safety Valves. W.H. Booth, Dee 3, p3 
*Safety Valve, Marine, July 23, p 2 
Salting a Railroad, June 25, p 7 
*Sash Sticking Machine, J. A. Fay & Co’s Improved, 
Aug 20, p 2 
Savings Banks, Dec 24, p 8 
Savings, Sharing, June 25, p 2 
*Saw Table, Graham’s Double. Nov 19, p7 
*Saw Mandrel, Montgomery & Co’s Adjustable, 
Jan 29, p 2 
Saws, Speed of, Jan 22, p 3 
Saws, Blocking, Dec 10, p 5 
School Shops, Instruction in, March 12, p5 
David Spence, May 7, 


ps5 
*Screw-Threads, Standard. Joshua Rose, Jan 22, 
p3 
*Seamless Tubes, Oct 15, p 1 
Sea-Water for Street Sprinkling, July 9, p7 
*section Liner, Workmen’s, Dec 31, p 3 
*Section Lining for Drattsmen, Standard, April 9, 
pl 
Section Lining, Standard, Dec. 24, p7 
Senator, New Subsidy, Feb 25, p 4 
Seventy Miles an Hour, April 16, p 2 
Sewing Machines, Premium, Feb 26, p 8 
*sewing Machine, The Hazel Kirke, Dec 24, p 2 
Shafting and its Strength Under Various Methods 
of Transmission. W.H Hoffman, April 23, p 4 
Shafting, How to Align. Fred J. Miller, Oct 22, p 2 


*Shafting, How to Align. F. G. Woodward, Noy 


26, pb 
*Shaping or Edge-Moulding Machine, Whitney’s, 
Keb 26, p 1 
*Shaping Machine, Tool Grinding and, 
Aug 13, p 1 
*Shaper, Steptoe’s 26-Inch Double-Geared, Oct 8, p 1 
Shipbuilding on the Clyde, May 7, p 2 
Shoe Machinery, Feature in the Progress of, May 
21, p2 
Shop Rules and Regulations, Nov 5, p 6 
Shop, Around the, Nov 19 p7 
Shop Notes, Railroad, Feb 26, p 4 
Shop Notes, Locomotive, May 28, p 3 
Shop Tools, Dee 10, p8 
Shop Notes, Dec 17, p 2 
*Shops. Design and Construction of Boiler, Machine 
and Foundries. W. H. Hoffman, Oct s, p 7 
Shot Guns as Train Preservers, July 16, p 5 
Sibley College, Changes at, July 16, p 4 
Signaling Apparatus, Train, April 2, p 3 
Situations, Applying for, April 9, p 2 
Skilled Officials, Offices Needing, Jan 15, p 9 
Sleetover, Nov 5, p& 
*Slotting Machine, Newark Machine Tool Works, 
13-inch. Dee 17, p 5 
Slow Up, Is it Time to’ July 16, p7 
Smelting Lead and Silica Ores, Sept 3, p 7 
Snow Shovel, Rotary Steam, Aug 27, p 6 
Social Recognition and Municipal Booms, Sept 17, 


Sellers, 


ps 
Society, A New, Dec 31, p 6 
Solder, What Came of a Drop of, May 7, p7 
Spark Arrester, Wilson’s, Oct 22, p 1 
Special Machinery, Building. W. D. Forbes, July 


2,p1 

*Special Tools for Making Standard Machinery, 
Need of. W. H. Hoffman, Aug 20, p5; Sept 3, 
p 4; Sept 10, p2 

*Special Tools in the Machine Shop. 


J.J. Flather, 
March 5, p5 
Specific Heat. F. F. Hemenway, May 7, p7 


Oil | 


Spontaneous Combustion. 
Nov 26, p 6 
Spontaneous Combustion, Was it? William J. Wil- 
liams, Sept 3, p 1 
Springs and Equalizers, Sept 24, p 3 
Staff, An Addition to Our Editorial, Oct 8, p 8 
Standard is Needed, Where a. Button Fire Engine 
Co, Feb 26, p 4 
*Standard sizes for Locomotive Wheel Centers and 
Tires, July 2, p3 
Stationary Engineers, Annual Meeting 
National Association of, June 25, p 2 
Stationary Engineers, National Association 
Sept 24, ps 
Statistics, Too Many, Oct 29, p 8 
Stay Bolts, Safety of, July 9, p5 
Steam Through Streets at High Pressure, Carrying, 
Jan 22, p 4 
Steamboat Inspection Rules and Regulations, Re- 
vision of, March 12, p 5 
Steamer for the Inman Line, New, April 16, p 3 
*Steam Fire Engine, Clapp & Jones’ feproved 


Prof. John E. Sweet, 


of the 
of, 


18, p 
*Steam Trap, The Curtis Frost Proof, June 18, p 5 
Steam Launches for Ocean Steamships, Aug 6, p 8 
Steam Engimes, Cheap. W. H. Hoffman, Aug 13, 
»2 
‘Steamboat New York, The, Aug 6, p 3 
Steamboat Inspection was Changed, How the Law 
in Relation to, Nov 26, p8 
Steam for Extinguishing Fires, Oct 1, p 4 
Steam Pipes, Loss of Heat From Uncovered, April 
2, p4 
Steam Jackets, March 5, p7 
Steam Pressure, High, July 2, p 1 
Steam Pressure, High, July 2, p 1 
*Steel, Some Notes on. 
Feb 12,p 1; Feb 19,p5; March 19, p 2; April 30, 
p 2; Oct 8, p1; Oct 29, p7 
*Steel against Iron, March 5, p 1 


Steel vs. Lron for Certain Parts of Locomotives, | 


March 5, p8 
*Steel against Iron, March 12, p 1 
Steel vs. Iron for Locomotives, March 26, p 4 
Steel or Iron? April 9, p 4 
Steel and Iron Crank-Pins, April 16, p 2 


, dune | 


John Coffin, Jan 15, p4; | 


Steel in this Country, Secretary Whitney Can Get | 


Plenty of, April 16, p 1 

Steel vs. Iron for Heavy Machinery and Improved 
Artillery. W.H. Hoffman, May 7, p 7 

Steel vs [ron for Boilers, July 2, p 4 

Steel Boiler Plates, July 2, ps8 

Steel, Queer Facts About, Aug 6, p 7 

Steel Pieces, Hardening, Aug 13, p 5 

Steel, Notes on, Nov 5, p7 


Tit 


Tractive Power of a Locomotive, Increasing, Sept 
17, p4 

Trade, Learning a, Aug. 13, p 8 

Trade, Every Man to His, June 4, p8 

Trade from England, Diversion of. Sept 17, p 6 

Traflic, Increasing Suburban, Sept 17, p 8 

Train Signaling Apparatus, April 2, p 3 

*Tramming Locomotives. John A. Hill, Sept 24, p7 

Transmission of Power by Belting and Gearing. 
W. H. Hoffman, June 4, p 4 


*Transmission of Powerand the Modes of Receiving 
on the Second and Third Movers. W. H. Hoff- 


man, June 18, p4 
Treasury Department takes a hand in Car Heating, 
March 19, p 5 
Trial Trip on the Clyde, Sept 3, p 7 
*Truing and Boring Machine, Bullock’s Car Wheel, 
} Jan 1, p4 
Trusts, Nov 19, p 8 
Trusts, Machinery, Nov 26, p8 
Tubes From Solid Bars, Method of Making. Geo. 
H. Babcock, June 18, p 4 
*Tubes from Solid Blanks, Seamless, Oct 15, p 1 
| *fube Cutter, Baughman’s Boiler, June 11, p 1 
*Tube Cutter. Barnes’, Nov 26, p 7 
*Tumbling Barrels. Henderson Brothers, May 21, p 2 
| *Turbine, The Keis r, Oct 8, p 2 
*Turning and Boring Mill, Pusey & Jones’ New, Feb 
19, p 1 
*Twist Drill Grinder, The Mossberg, May 7, p 7 
*Twist Drills on the Milling Machine, Fixtures for 
making. Fred J. Miller, Jan 8, p 6 


U 


Unhonored Heroes, Nov 19, p 8 
Union, An ther Manufacturers’, May 21, p 2 
*Union Joint, Kimbal’s, May 7, p 7 
Unions and Wages, Feb 19, p 4 
Unions to Face Unions, April 30, p 8 
University of Illinois, Manual and Mental Training 
at the, March 19, p 5 


Vv 


Vacuum, Utilizing a, July 9, p 7 
Valleyfield Paper Mills, Sept 17, p 3 


| *Valve, Davis’ Regulating and Reducing, April 2, p2 


*Valve for Gas Apparatus, Bates,’ Sept 3. p 1 


| *Valve Gear for Steam Engine, Sargents’, Feb 19, 


Steel Making in Brooklyn with Gas Fuel, Jan 8, p5 | 


Steel Forgings, Sept 24, p 7 
Steel Discussed, Some Notes on. 


S. W. Goodyear, 
March 19, p 4 


»4 

*Valve Movement, Coryell’s Steam Actuated, June 
4,p4 

*Valve with Reversible Seat and Gate, Blessing’s 
Straightway, Feb 5, p3 


| *Valve, The Mason Lever, April 30, p 7 


Steel, Rules in Force in Russia for the Use of, May | 


14, p3 
Steel, Annealing. J. Buchel & Bro., June 11, p 6 
Steel Car Axles. John Coffin, Dee 10, p 2 
Stenographer Market Drooping, The, June 11, p 3 
Stock Gambling, Dee 10, p 7 
Stock Well Watered, Jan 15, p8 
Street Railroads, Cost of Operating, June 25, p 2 
Street Railroads, Oct 29, p8 
Strength of Material, Simple Forms of. 

field, April 9, p5 
Strikes, Moving to Escape, April9, p 8 
Strong Locomotive, June 18, p 7 
Subjects for Master Mechanics to Discuss, March 

12, p4 
Suburban Traffic, Increasing, Sept 17, p 8 
Sugar Cane, Diffusion Battery for the Extraction 

of Sugar From, July 23, p 1 
Suggestion, A Wise, Dee 24, p 6 
Suppose, Sept 24. p 8 

*Surface Condenser, Dean Brothers’, Jan 29, p 4 

*Surfacer, The Springtield Emery Wheel Co's. 
June 25, pi 

*Sweeping Grooved Hoisting Drums. 


P.S. Dingey, 
July 30, p 3 


Tv 


Taper Attachment for Lathes, Oct 22, p 3 
*Tapping and Drilling Machine, Saunders’ Improved, 
July 2, p1 
*Tar Burner, A. Frank H. Treacy, Aug 13, p7 
Taxation, Discriminating, Oct 1, p8 
Taxation, Exempting Railroads from, April 2, p 8 
Taxes, Effect of High, April 9, p4 
Tay Bridge, The, Aug 6, p7 
Taxes, Luxuries Wanting Exemption from, Feb 
12, p8 
Technical Education, Dee 24, p 4 
Technical Schools, Endowment for, Jan 22, p 7 
*Tele-Manometer, Aug 20, p 4 
Telescope, The Lick, Oct 15, p 6; Nov 19, p3 
Tenth Anniversary, Our, Nov, 26, p8 
Territorial Limits of Natural Gas, June 4, p8& 
Test, Satisfactory, March 12, p7 
Testing Water Wheels, July 9 p5 
*Thermometer, braper’s Recording, Dee 31, p 3 
Things We Should Like to Know, Jan 15, p 8 
Through-Freight, Methods and Equipments 
Improving, July 16, p&. 
Three-Legged Machine Tools. 
Sweet, July 30, p5 
Ties in Fresh Water, Immersing. W. 
Van, May 21, p6 
*Tilting Ladle Car for Molten Metal or Slag. 
Birkinbine, June 4, p 4 
Time to Quit, Nov 12, p 2 
Tinkering Engineers. John A. Hill, Sept 24, p7 
Tire Fracture, A Curious, April 9, p 6 
*Tires, Apparatus for Heating, Setting and Removy- 
ing, Gentry’s, May 27, p3 
Tires, Standard Sizes for Locomotive, July 2, p 3 
*Toois, Cutting. Fred J. Miller, March 26, p 7; 
April 9, p 3 
Tools for Drilling Small, Deep Holes in Steel, July 


for 


Prof. John E. 


Barnet Le 


Jobn 


2 pi 

*Tool Grinding and Shaping Machine, Sellers’, Aug 
13, pl 

Tool, A good Record for a Turning. 8S. W 
year, April 23, p7 

*Tools for Making Standard Machinery, Need of. 
W. H. Hoffman, Aug 20, p5; Sept 3, p 4; Sept 
10, p2 

Tool Builders, A Suggestion to, Oct 29, p& 

Tools, Old, Nov 26. p& 

*Tools, Proportioning Shop. 
3, pe 

Tools, Shop, Dee 10, p 8 

Topical Subjects, by Master Mechanics, Discussion 
of, July 16, p 2 

Towns, One Idea May 21, p8 

Tow on the Mississippi River, A Big, July 2, p 1 

Traction Increasers, July 30, 7 

Tractive Power of Locomotives, Increasing, Sept 
17, p4 


. Good- 


Fred J. Miller, Dec 





| *Variety Wood Worker, Solid 


C. L. Red- | 


| 
| 


Vanderbilt University, Engineering Department of, 
Dec 17, p4 

Frame, J. A. Fay & 

Co’s, June 4, p 1 

Ventilation, Machine Shop, Mar 26, p 8 

Verdict Without Effect, A Righteous, Mar 12, p 8 

*Vertical Otto Gas Engine, Aug 27, p 7 

Veteran Boiler Maker’s Views and Practice, A, 


_May 7, ps8 ; 
Virginia Irons, Testing. Robert E. Masters, April 
on 


» Ps 
Volume, Ciose of, Dee 31, p 8 


ww 


Wage Earners, Notes from, Feb 12, p 7 
Wages and Unions, Feb 19, p 4 
Wage Earners, To Skilled, Jan 29, p 8 
Wages in British Columbia, March 12, p 7 
Wage Earners, Skilled, Jan 29, p 8 
Wall Street and Manufacture, Nov 5, p8 
Washington Meeting of the American Society of 
Mechanical Engineers, May 21, p 2 
Water Better Than Bullets, July 9. p5 
*Water Column, Reliance Safety, May 7, p 5 
Water d, Stock Well, Jan 15, p8 
*Water Filcer and Purifier, Blessing’s, July 30, p 1 
*Water Level Indicator, Phelps Dee 31, p41 ‘ 
*Water Motor, Fitchburg, May 28, p 5 
*Water Motor, The Binghampton Hydraulic Power 
Co’s, Nov 19, p 5 
Water Power, Corking up, Oct 29, p 6 
*Water Pressure Regulator, Curtis,’ April 30, p 7 
Water Supply from Driven Wells, Aug. 20, p 8 
Water Supply Soe, Activity in the, Oct 1, p 8 
Water Supply, Private, Jan 8, p8 
Water Supply, Private Gas and, Jan 8, p8 
*Water Tube Boilers, Evaporative Tests of. 
A. Caldwell, Jan 8, p 7 
Waterways, In the Interest of Free, April 23, p 8 
*Water-Wheel, Craig, Ridgway & Son's New, Nov 12, 


John 


p2 
Water Wheels, Testing, July 9, p5 
Water-Works Association, American, July 16, p 3 
Water-Works, City Ownership of, July 30, p 4 
Water-Works in the United States, First, Aug 20, 
p 6 
Watters, James, Oct 1, p5 
Way [t Always Works, The, Oct 1, p 4 
Western Reilway Club, of Chicago, Jan 8, p 1 
Western Railway Club, Jan 15, p 6 
West is Ahead, The, June 25, p 7 
What it is to be Famous, April 30, p 8 
Wheel Centers, Standard Sizes tor 
July 2, p 3 
Whistles of Locomotives, Coal Wasted in Blowing 
the June 25, p7 
Whitworth, Sir Joseph. Feb 12, p7 
*Woodcock, Sketch of the Life of William, Jan 8, p 1 
Woolen Manufacturers, Hint to American, April 9, 
ps 
*Wood-Scraping Machine, Whitney's, Aug 6. p1 
Wood Engravings from Photographs, Sept 24, p 8 
*Woodworker, J. A. Fay & Co’s Solid Frame 
Variety, June 4, p 1 
Worcester Institute Machine Shop, Jan 8, p7 
Work and Power, Aug 13, p& 
Work and Study, Oct 15, p 8 
*Work of Art by a Blacksmith, A, Oct 1, p 1 
Working Pressure of Gear Teeth, July 2. p 2 
World’s Fair in 1892, A, Sept 10, p5 
Workinen, Liability for Accidents to, Nov 26, p 8 
Workshops, Educational, Jan 8, p 8 


Locomotive, 


Y 
Yacht Shearwater, Aug 20, p 6 
Yacht Races, Steam, Oct 22, p 8 
Yankee Piston in a British Steamship, A, July 30, 
p3 


Z 


Zuener Diagram Applied to the Ordinary Locomo- 
tive Slide Valve. Lloyd Bankson, Jan 29, p 2 
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LETTERS FROM PRACTICAL 


A 


Air in a Fire Pump. Peter H. Bullock, July 30, p5 

Air, Running by, June 18, p 6 

Air V . in Suction Pipe. 
20, 

Annealing Cast Iron. 


Wm. P. Canning, Aug 
Hamilton Sherman, April 16, 


Anitine Pencil for Taking Indicator Diagrams, 
Richard ‘Thirsk, Oct 1, p 6 

Annealing Steel. R. Faries, Feb 19, p6 

Annealing Steel. J. Buchel & Bro., June 11, p 6 

Anthracite Coal, Notes and Inquiries Relative to. 
Richard H. Buel, March 12, p 6 


B 


A. 8. Alden, Jan 1, 


Backing Off Taps. 
John W. Sewall, July 


Bearings in Line, Setting. 
30, p 6 

Bells, Making. David oe, Feb 26, p4 

*Belt and Pully Speeds. A. —_ Dec 10,p 5 

«yy Zine, Sones for. C.E. Simonds, 


Dec 
3, p 6 
Blower Question, The. 
Blue Prints, Experience with. 
15, p6 
Blue Prints, How to Make Good, Jan 1, p 6 
Blue Prints, Making. J.J. Bingley, Jan 22, p5 
*Blue Prints Without a Glass Frame, Making. E. J. 
Armstrong, July 9, p 6 
Boat Problem, The Canal. Prof. 
Oct 15, p5 
Boat, Water Required and Work Done in Locking 
a. A. B. Couch, Oct 1, p 6 
Boiler Compounds. J. A. Beaton, Dec. 24, p 6 
Boiler Compounds. C. F. Van Meter, Dec 24, p 5 
» Boiler —— Benj. F. Hetherington, Nov 
26, p 5 
Boiler "Explosion, 
Boiler Explosions, April 30, p 7 
Boiler Explosion. W. Barnet Le Van, May 28, p5 
Boiler Explosion Expected, A. J. E. McConnell, 
Sept 17. p6 
Boiler for One Horse Power. 
18, p 5 
Boiler, Pitting in a. 
*Boiler Plates, Thickness of. 
Nov. 12, p6é 
Boiler Setting. 
*Boiler Setting. 
Boilers, Effect of Domes on. 


John Ives, Aug 27, p 6 
A. W. Jacobi, Jan 


John E. Sweet, 


A Mysterious, March 19, p 6 


Henry Mellon, June 


Le Roy Tobey, June 4, p 6 
W. Barnet Le Van, 


Benj. F. Hetherington, Aug 20, p 5 
Jotn A. Hans, July 30, p 6 
W. E. Crane, Feb 26, 


p 6 
Boilers, - seding. 
26, pd 
Boilers, ‘Mr. Lowe Replies to Criticism on Tubular. 
Feb 5, p5 
Boilers, Pittingin. H. 8. Tuttle, 
Boilers, Pitting or Corrosion 
Harrison, June 18, p 5 
Boilers, Saw Mill, Aug 13, p5 
Boilers, Steam Fire Engine. 


Benjamin F. Hetherington, Nov 


May 21, p6 


in. William H. 


W.H. 
Fred. A. Halsey. 


Bradt, July 9, | 


p6 
*Bolts, Effect of Initial Strain on 
Sept 10, p7 
Bolts, Initial Strain on, Oct 29, p 7; Nov 12, p6 
Bolts, Initial Stress on. W. Hi. Booth, Oct 1, p 6 
Bolts, Initial stress on. ‘W. H. Booth, Oct 1, p 6; 
Nov 12, p6 
Bolts, The Effect of Initial Strain on, Aug 6, p 6 
Bolts, The + ie of Initial Strain on. Wm. Kent, 
Aug 20, p6 
Bolts, Scaiting up Rough. 
6 
Borings or Turnings. A. M. Swain, Feb5, p5 
Brass, To Clean, July 2, p 6 
Brass to Iron, Welding, Oct 22, p7 
ee International Conv ention and Exhibition, 
Jec 17, p 
Buzzing in Locomotive Boilers, May 28, p 4 


F. L. Johnson, Jan 15, 


Cc 


Calculation vs. Trial. 


J. Begtrup, Nov 26, R 6 
Casting, A Trick in. 


Hamilton Sherman, April 16, 
p7 . . 

*Casting Water Fire Backs. David Spence, April 
30, p 6 

( ‘astings Cleaning. 

*Castings, Moulding ) Be ial. 
March 19, p 6 

Cast iron, Annealing. 
16, p7 

Cast iron, Says It Will 
April 9, p 6 

Cast ion, Shrinkage of. Sept 17, p5 

Calipers, The Use of. Jas. A. Rothwell, 

Casplogues, Standard Trade. 
11, 

+0 B14 ‘for Wood Lathe. 


or 


» ps 
*Centers for Wood Turning. 


P. Bryan, April 16, p 6 
John X. Reynolds, 


Hamilton Sherman, April 


Harden. S. Braggins, 


Dec 24, p5 
F, L Johnson, June 


Isaac Whitehead, Nov 


H. K. Porter, May 28, 
pd Rae 
*Centers, Square Driving, $ 


Sept 24, 
Chilled Castings, Drilling. 


Cc. D. Rathbone, July 9, 


¢ 
chitiea Iron, Drilling. E. Egery. May 7, p 6 
Chimney Draft. Wm. Golding, May 14, p 6 
*Chuck, A Screw Center. Charles 8. Beach, May 7, 
p6 
Chucking Lathe Work. J. A. Rothwell, Jan 22, p 5 
Cleaning Castings. W. P. Bryan, April 16, p 6 
*Clutches, Friction. Hugo Bilgram, June 25, p 5 
Coal Tar Cores. David Spence, April 16, p 6 
Coals, Value of. Richard H. Buel, March 26, p 6 
*Cocks, [mproving Plug, Sept 17, p 7 
Cocks in the Market, Superior Plug. 
Le Van, Oct 1, p 6 
Collars on Shafts, Welding. Henry Hendrix, Oct 8, 


W. P. Bryan, Feb 12, 
A. P. Ricker, March 


W. Barnet 


vp 
*Core Box and Core Making. 
6 


© Jones, AR Inquiry About Tar. 
19, p6 
Cores, Coal Tar. David Spence, April 16, p 6 
Cores and Core Boxes. W. P. Bryan, March 26, p7 
Cores of Plaster Paris and Brick Dust. F 
Kavanaugh, April 2, p 6 
Corrosion or Pitting in 
Harrison, June 18, p 5 
Crank Pin Wear and Guesswork, Concerning. 
B. Rice, Jan 29, p 5 
Crank Pin, Preventing the Breaking of a. 
Barnett, April 2, p 6 
Crank Pin Question, The, April 30, p7 
*Crank Pins, Hollow. W. H. Hoffman, May 14, p 6 
Crank Pins, Steel. J. J. Bingley, Jan 15, p 5 
Criticism, A Reply toa. W. D. Forbes, Nov 5, p 6 
*Crosshead Pattern. William Newton, June 4, p 6 
Cupola, A Small. Thomas Wathey, Feb 12, p 6 


H. 
F. 


Boilers. William 


J. Davis 


“eprill 


*Drums, Making Hoisting. 


*Epicyelic Train, 


Cupola, A Small, Feb 12, p 6 
Cupola, An Improved. ¥. B. Shaffer, May 21, p 6 
Cupola, Lead in. Wm. Golding, June 18, p 6 
Cupola, Melting in a Small. W. G. Sutherland, 
Oct 22, p7 
Cupolas, Burning out. David Spence, April 23, p 6 
*Cupolas, Foundry, July 16, p 6 
Maer ae Tools, About. Walter E. Crane, 
»6 
*C ode r Cock. Wm. H. Bradt, Sept 3, p 6 
Cylinder Condensation. Nov 5, p7 
Cylinder Heads, Polishing, Thomas Price, 
p6 


April 23, 


April 9, 


D 


Depp Motor, The, Jan 8, p 6 

Diagram from Pantograph 
Fred. A. Halsey, Jan 22, p 6 

Die Forging. J. J. Bingley , Oct 1, p5 

Disclaimer, A. John T. Hawkins, Jan 8, p7 

Discovery, A Valuable. 8. W. Goodyear, April 16, 


Motion, Length of. 


»6 
pokes or No Dome. William Lowe, March 19, 
May 7, p 6 
Domes on Some Tubular Boilers, Effect of. 
Crane, Feb 26, p 6 
Draftsman, Promotion of a, June 25, p 6 
*Drawing Mechanical. C. A. Smith, Sept 3,p6 
Drawing Machine. Prof. A. T. Woods, Oct 22, p 6 
wey“ _ Lines on. Prof. John E. Sweet, 
g 6, 
Ml iicetable Flat. Edward D. Gleason, Jan 29, 


p5; 


W.E. 


»6 
Drill Presses. Dec. 31, p 6 
Drilling Chilled Castings. C. D. Rathbone, July 9, 

»6 
Drilling Chilled Lron. 


E. Egery, May 7, p 6 
Drilling Long Holes. 


J. L. Offinger. Feb 26, p 6 

P. 8S. Dingey, Aug 6, p 6 
Duty of on Engines. William J. Williams, 
Nov 5, p7 


rE 


Elbow, A Wooden. F. 
Employers Pleasant in the Shop 
Feb 5, p 6 
Engine, The Marchant Steam, Jan 1, p& 
Engineers, Careless Locomotive. J. J. Ctair, 
12, p6 
Engineers, Examination 
Marsh, Oct 29, p 
Engineers, Examination 
Clair, Dec 17, 
Engineers, Racenination 
Marsh, Nov 26, p 6 
Engineers, Examination of, Nov 12, p 5 
Engineers’ Eyesight. J. J. Clair, May 114, p6 
The. Prof. A. T. Woods, Dee 


An. W.E. 


L. Johnson, Jan 1, p 6 
Wm. J. Silver, 


Nov 
of Locomotive. 
of Locomotive. 


of Locomotive. 


10, 


p5 
— is Statement, Crane, May 7, 
*Ethics, The Question in. J. G. Tramis, Oct 8, p 6 
Exhaust Heating. Frederic A. Halsey, Dee 17, p 5 
Exhaust Heating. W. Barnet Le Van, Dee. 31, p 6 
Extension Fire Boxes, Disadvantages of. J. J. 
Bingley, Jan 15, p5 


Extension Fire Boxes. J.J. Bingley, Jan 15, p 6 


EF 


Face Plates, Lathe. Prof. John E. Sweet, Jan. 15, 


p6 j 
Feeding Boilers. Benj. F. Hetherington, Nov 


26, 
Steam Pipes Causing. J. A. 
Browne, June 11, p 6 
Fire Pump, Airina, Peter H. Bullock, July 30, p 7 
Fire Pump, Trouble with a, July 16, p 7 
Fire Pump, Trouble with a. 8. A. Smith. 
Forging Steel, Aug 6, p6 
Foundry, Bad Pranks in a. 
Feb 5, p5 
*Foundry Cupolas. 
*Foundry Sweeps. 
Feb 5, p 6 
*Friction Clutches, Hugo Bilgram, June 25, p 5 
Fuels for Steam Generators, Testing. E. Mansell, 


p5 
Fire by Friction, 


Aug 6, p5 
Benj. F. Hetherington, 


Foundryman, July 16, p 6 
F. B. Shaffer, Feb 5, p 5 


G 


Mending a Broken. 
Teeth, Strength of. 


Crear, 
Gear 


F. H. Treacy, May 14, p 6 
Fred J. Miller, May 14, 


of. 
B. W. Benson, July 


pe 
Gear Teeth, 
Jan 1,p6 
Graphite in Steam Cylinders. 
»6 
earinding Scrapers. Wm. Y. Schmucker, 
*Grinding Twist Drills. Prof. John E 
17,p5 


Limiting Number Geo. B. Grant, 


Feb 19, p 6 
. Sweet, Sept 


It 


*Hair Spring. F. G. Woodward, May 21, 

** Hardening "’ and ** Non-Hardening.” 
April 23, p 6 

Hardening Steel. 8. W. Goodyear, July 23, p 6 

Hardening Steel. Frank H. Richards, June 25, p 5 

Heat Value of Coals. EK. Crane, Feb 12, p 6 

Heating Cars, Strains a Shaft Journals and Crank 
Pins. W. E. Crane, Feb 19, po 

Heating, Exhaust Steam. H. J. Barron, Nov 


p6 
Heating, Exhaust. Frederic A. Halsey, Dee 17, p 5 
Heating, Hot Air. William Tod & Co., Nov 12, p 6 
Heating Surface of Boilers. W. E. Crane, April 23, 
p6 
Heating Cars by Steam from Locomotive. 
16, p 6 
Heating and bj e aiiation, Hot 
an, i vOV 
*ilexagon Nuts, Tool for Laying Out. 
June 11, p 6 
*Hoisting Drums, Making. P.S. Dingey, Aug 6, p 6 
Holes, Drilling Long. J. L. Oefinger, Feb 26, p 6 
*Hollow Crank Pins, Steel in the Steamship Mary- 
land. W.H. Hoffman, May 14, p 6 
How to Make Blue Prints, Jan 1, p6 
How Much Can We Afford to Give Away, and Still 
be Honest to Ourselves. Feb. 5, p 6 
How to Run a Locomotive with a Tire Broken. 
Mattice, April 2 p6 
nko Postal Notes. 
*Hydraulic Jack. H. 
Hydraulic Ram. F. 


p6 
John Coftin, 


12, 


March 
W. Barnet Le 


PLS 


Air. 


. Dingey, 


D. N. Freeland, Feb 26, p 6 
A. Cooper, Nov 26, p 6 
L. Johnson, Jan 1, p 6 


*Initial Strain Again. 


I 


Initial Strain on Bolts, Effect of, Aug 6, p 6 
*Initial Strain on Bolts, Effect of. Wm. 
Aug 20, p 6 
*Initial Strain on Bolts, Effect of. Fred’c A. Halsey, 
Sept 10, p 6 
Initial Stress on Bolts. W. H. Booth, Oct 1, 
Indicator Diagrams, Aniline Pencil for 
Richard Thirsk, Oct 1, p 6 
Initial Strain. More, Oct 29, p 7 
Initial Stress in Bolts. W. H. Booth, Nov 12, p 6 
Initial Strain, Still More. J. W. Thompson, Nov 
12, p 6 
Inquiry Answered, An. Wm. Stuart, April 2 
Iron, Tests of. David Spence, Noy. 12, p 7 
W. L. Creelman, Nov 26, p 6 


Kent, 


p6 
taking. 


,p6 


J 


H. A. Cooper, Nov 26, p 6 


*Jack, Hydraulic. 
J. Peache, Dec. 24, p 6 


Jack, Hydraulic. 


K 


*Key Seat, Enlarging a. Jonn A. 


10 p6 


Caldwell, Sept 


L, 


April 2, p 5 


Lap of Slide Valve, Inside, 
Theo. D. Morgan, 


Latent Heat of Hot Steel. 
5,p6 
*Lathe Face Plates. John E. 
*Lathe, Points about Patternmakers’. 
head, Feb 26, p5 
Lathe Work, Chucking. J. A. Rothwell, Jan 22, p 5 
Lazy Men’s Devices, Tempering Steel, Die Forging, 
J.J. Bingley, Oct 1, p5 
Lead ina Cupola. Wm. Golding, June 18, p 6 
Loam oes in Casings, Making. Thomas Wathey, 
Jan 1, 
*Lifting Plates for Pulleys, March * 
*L ighting a Shop with Oil. Chas. 


Feb 


Sweet, Jan 15, p 6 
Isaac White- 


26, p7 

S. Beach, Feb 19, 

Loc k Question, The, Sept 3, p 6 

Locks, More about Canal, Oct 22, p 

Loc king a Boat, Water Required a Work Done 
in. A. B. Couch, Oct 1, p 6 

Locomotive Engineers, Examination of. F. 
Marsh, Nov 26, p 6 

Locomotive Springs, Tempering. 


Jobn A. 
Broken, 


J. 
Jones, Jan 


Hill, 


Geo. 
x, pi 
Locomotives, Unhandy. March 25, 
Iv 
Sancta’ with a Tire 
C. Mattice, April 2, p 6 
Locomotive Boilers, Buzzing in, May 28, p 4 
Locomotive Gauges. John A. Hill, June 11, 
Locomotive Conveniences, Sept 17, p 6 
Locomotive, System of Keeping the Dimensicns of 
the Different Parts of a. James Herron, 
26, pb 
*Locomotives, Wrought Iron vs. Steel for. 
R. F. Brown, April 2. p 6 
Locomotive Cylinder by Plugging the 
Tip, Shutting off, July 30, p 6 
Locomotive Engineers, Examination of. 
Marsh, Oct 29, p7 
Loc +? Engineers, Careless. J. 


12, 
Low Running on. W. E. 


How to Runa. 


ps5 


Francis 
Exhaust 


J. F. 


Lubric rant, Isita. H. K. Porter, March 19, p 6 


ME 
Mac cr Design, Suggestious in. 
23, pt 
Mac Rie Design. June 11, p 6 
*Machine Design. June 25, p 5 
Machine Shop, The Worcester Institute, Jan 8, p 7 
Machine Tools, Three-Legged. F. C. Cannon, Oct 
1,p5 
sackine +09 on Three Legs. John E. Sweet, 
July 30, 
Machinery, F. 


js G. Woodward, April 30, 


. Woodward, Aug 


EK, J. 


Mahi shinery, Three-Legged.  F. 
.p6 

*M: bd Blue Prints Without a Glass Frame. 
Armstrong, July 9, p 6 

*Making Hoisting Drums. P. 8. Dingey, Aug 6, p 6 

Making Tight Joints Without Scraping or Grinding. 
John E. Sweet, Sept 17, p5 

*Mechanical Drawing. C. A. Smith, Sept 3, p5 

Mechanical Institute in a Shop. Geo. 8. Rider, 
April 9, p 6 

Mending a Broken Gear. F. H. Treacy, May 14, p 6 

Melting in a Small Cupola. W. G. Sutherland, Oct 
22, p7 

*Miie Posts, Improved. 

*Miiing Tool, 


John A. Hill, Jan 29, p 6 
Improved, Fred. H. Colvin, Aug 20, 


pt 

M. M Should Take a Trip on the Locomotive Box, 
April 9, p 6 

Motor, The Depp, Jan 1. p6 

Motors, Vacuum, Egbert P. Watson, 
May 28, p 4 

Motors, Vacuum. 


May 14, p7; 


Wm. Kent, May 28, p 4 

Motors, Vacuum. Gyascutus, June 4, p 6 

Moulding Car Wheels. Chilled Tools. June 18, p6 

Moulding Pulleys. An Inquiry. J. H. Holmgreen, 
Jan 2, p5 

*Moulding Special Castings. X. 
March 19, p 6 


John Reynolds, 


N 
H. R. Jones, 


Aug 13, p 5 
P. S. Dingey, 


North and South vs. East and West. 
May 21, p6 
Nuts, U. s. J. G. Tramis, 
*Nuts, Tool for Laying out Hexagon, 
June il, p6 


oO 


*Odontograph. H. Fladvad, July 9, p 6 
Oil Cans, About. Geo. F. Stillman, Oct 1 p5 
Overhanging Studs. Bruno Nordborg, Aug 20, p 5 


P 


Paper Scales, Feb 26, p 5 
Pac king Ring, Ramsbottom. 
July 
| “Pee king. hihe, Ramsbottom. 
. ps 


George Robert Ray, 


Chas. T. Porter, Aug 


March | 


J. Clair, Nov | 


A. J. Shaw, July | 


EN. 


|! Patents, A Court for Defence of. Walter E. Crane, 
June 18, p 6 
*Patterns, Altering Old. Wm. 


Hultgran, Nov 26, 


po 
*Patternmakers Lathes, Centers for. Isaac White- 
head, Feb 26, p5 
Pattern Making. Frank W. Barrows, April 16, p 6 
Piston Rods, Steel. J.J. Bingley, Jan 15, p5 
Pitting in Boilers. H.S. Tuttle, May 21, p 6 
Pitting in a Boiler and How it was "Prevented. Le 
Roy Tobey, June 4, p 6 
Pitting or Corrosion in Boilers. William H. Harri- 
son, June 18, p 5 
Pipes in Casings, Making Loam. 
Jan 1, p6 
Pipes, Flow of Water Through Long. Louis Kunz, 
March 26, p 6 , 
Pipes, Flow of Water Through Long. William H. 
Harrison, April 16, p 6 
Planing Hard Steel. Chas. McKnight, April 2, 
Planer C onveniences, Sept 3, p 6 
Plug Cocks in the Market, Superior. 
Van, Oct 1, p6 
*Plug Cocks, Improving, Sept 24, p 
*Points, About Patternmakers’ Lathe. Isaac White- 
head, Feb 26. p5 
Polishing Cylinder Heads, A Query About 
Price, April 9, p 6 
Postal Notes, The Humbug. 
26, p 6 
Pranks in a Foundry, Bad, 
Feb 5, p5 
Preventing the Breaking of a Crank Pin. 
Barnett, April 2, p 6 
*Pulleys, Turning. John E. Sweet, Jan 15, Pp 6 
Pulleys, Moulding. J. H. Holmgreen, Jan 29, p5 
Pulleys, Trouble with. David Spence, Feb « 26, p4 
*Pulleys, Lifting Plates for, March 26, p 7 
Pumping Water, Difficulties in. Chas. L. Hol- 
brook, Feb 26, p5 
Pumps, A Question Relating F. Wiking, 
Feb 26, p 6 
Pumping Water, Dfficulties in. 
son, Feb 26, p 6 
P umping Water, Difficulty in. 


Thomas Wathey, 


p5 
W. Barnet Le 


Thos. 
D. N. Freeland, Feb 
Benj. F. Hetherington, 


J. Davis 


to. 
William H. Harri- 
E 
E. 


Mansell, March 
5, 


p6 
hes Water, Difficulties in. 


Fire. 


D. Davis, Feb 12. 


p 
P ump, Trouble with a S. A. Smith, Aug 6 


p 
Pumping Water, Difficulties in, Aug 6, p 5 


acy 


— Reform, A Needed. John A. Hill, Jan 8, 
Bal, The Hydraulic. 
*Ramsbottom Packing 

13, p 6 
Ramsbottom Packing 
July 30, p5 
*Roller Problem, 


pd 

Roller oo 
Sept 24, 

Roller P 2, bell Prof. Sweet’s Spring 
Nov 12, p5 

Roller P cone, 
Aug 20, p 

Roller Proble m, The Spring. Torrey, Dec 17, p 5 

Round House Re pairs and bound House Foreman, 
John A. Hill, June 4, p 6 


. L. Johnson, Jan 1, p 6 
ring. Chas. T. Porter, Aug 
Ring. George Robert Ray, 
The Spring. F. A. Noble, Sept 17, 


Again, The Spring. J. Begtrup, 


John Coffin, 


A Spring. Prof. John E. Sweet, 


Crane, June 18, | 


Saw Mill Boilers, Aug 13, pd 

| Seales, Paper. Feb 26, p5 

*Screw Center Chuck. Chas. 8S. Beach, May 7, p6 

Set Screws and Taps. F.J M: asten, June 25, p5 

Section Lines, Conventional. Fred. A. Halsey, 
Aug 27, p 5 

Shapers vs. the 
Sept 17, p6 

Shop, Trouble away from. 
20, p 6 

Shop Kink without a Shop, A, March 12, pt 

Shop Kinks. William Foster, ~—. 6. 7 

Shrink Rule, Wanted a New. 8S. Dingey, April 
2,p5 

Sbrinkage of Castings. 

Shrinkage of Cast ron. 

Shrinkage for Tire. 

Snow Bank, The 
May 27, p 6 

*Special Castings, Moulding. 
March 19, p 6 

Spontaneous Combustion 
July 30, p5 

*Spring Roller Problem. John E. Sweet, Aug 20, p 5 

*Spring Roller Problem. F. A. Noble, Sept 17, p 5 

*Spring Roller Problem Again. J. Begtrup, Sept 24, 


John E. 
D. 


Milling Machine, 
A. 


F. L. Johnson, 


J. Caldwell, Aug 


B. Shaffer, Oct 1, p 6 
BS Ss. Dingey, Sept 17, Pp 5 
J. MeCarrol, July 23, p 7 
Utility of a. J. E. McConnell, 
as 


John Reynolds, 


Gage Tool Company, 


p6 
Spring Roller Problem, The. Coffin, Nov 
12 I Ag 
Springs 
Dec i0, 
Spring Roller ‘r Problem, The. 
Springs, Tempering cane 
ee 
*Square Driving Centers, Sept 24, p 7 
*square, Toolmakers. Fred H. ‘ polyen, July 
Steam Fire Engine Boilers. .H. 
po 
*Steam Generating Surface, 
April 9, p 6. 
Steam Gauges, Testing, by the Use of an Inspirator. 
J. Buchel & Bros., July 2, p 6 
Steam Pipes Causing re by 


Browne, June 11, p 6 
Steam Heating, Exhaust. H. J. Barron, Nov, 
J. Bingley. Oct 1, p5 


Steel, Tempering. J. 

Stee 1 Crank Pins, Disadvantages of. J. J. Bingley, 
Jan 15, p5 
Steel Liston Rods, 
Jan 15, p5 

Steel, Varieties of. Wm. Kent, March 19, p 6 
*Steel, Upsetting. S. W. Goodyear, April 30, p 6 
*Steel in — Maryland. W. H. Hoffman, 


May 14, 
Steel, Effee - of Hardening. Frank H. 
Ss. W. 


Cale ulating Spiral. E. Mackintosh, 
Torrey, Dee 19, p 5 


Geo, Jones, Jan 


30, p 6 
Bradt, July 9, 
Ww. 


Value of. H. Odell, 


Friction. J. A. 


12, p 6 


Disadvantages of. J.J. Bingley, 


Richards, 
May 28, p4 

Steel, E ve cts of Hardening. 
11, 

Steel 4 Pp orging and Tempering, Treatment of, 
Aug 6, p 6 

Steel, Removing Borax from, 
22, p 6 

Steel, Latent Heat of. 

Steel, Planing Hard. Chas. 

Steel for Locomotives, 
2 ps 


Goodyear, June 


Riehl & Clark, Jan 


>» D. Morgan, Feb 5, p7 
Me Raia, April 2, p 5 
Francis Bb, F, Brown, April 
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Steel Works, Encouraging. W. H. Hoffman, May 
21, p6 

Steel, Hardening. S. W. Goodyear, July 23, p 6 

Studs, Overhanging. Bruno Nordberg, Aug 20, p 5 

Studs, ‘‘ Easy Way”? on. Horace L Arnold, Sept 
10, p5 

*Strains on Shaft Journals and Crank Pins. W. E. 
Crane, Feb 19, p 6 : 

Strength of Gear Teeth. Fred J. Miller. May 14, p7 

Sweeps, Foundry. F. B. Shaffer, Feb 5, p5 


hy 


*Tap Guide. F. H. Treacy, Aug 6, P 5 

Taps, Backing Off. A. S. Alden, Jan 1, p6 

Taps and Reamers, Large. J.J. Flathe r, Jan 29, p 6 

Taps and Set Screws. F. J. Masten, June 25, ps5 

*Taps and Reamers, Large. J.J. Flathers, Jan 29, 
p 6 : : 

Tailstock Adjustment. ©. E. Simonds, Nov 12, p7 

Tar Cores, Inquiry about. A. P. Ricker, March 
19, p 6 

Teeth, Limiting Number of Gear. Geo. B. Grant, 
Jan 1, p6 ; [ 

Tempering Locomotive Springs. Geo. Jones, Jan 
8 p7 

Tempering Steel, Die Forging, Lazy Men's De- 
vices. J.J. Bingley, Oct 1, p5 


Questions 1 to 5, inclusive are in issue of Jan 1: 

to 10, Jan 8; 11 to 15, Jan 15; 16 to 27, Jan 22; 28 to 
88, Jan 29; 39 to 15, Feb 5; 46 to 55, Feb 12; 56 to 65, 
Feb 19 ; 66 to 75, Feb 26 +76 to $ 9, March 5 5: 100 to 118, 
March 12: 119 to 128, March 19; 129 to 138, March 26: 
139 to 153, April 2; 154 to 170. April 9; 171 to 182, 
April 16; 183 to 195, April 23; 196 to 201, April 30 ; 

202 to 206, May 7; 207 to 211, May 14; 21: 2to2 232, May 
21; 233 to 239, May 28; 240 to 252, June 4; 253 to 25s, 
June 11; 259 to 270, June 18; 271 to 280, June 25; 281 
to 288, July 2; 289 to 293, July 9; 244 to 309, July 16; 
310 to 314, July 23; 315 to 326, July 30; 327 to 335, 
Aug 6; 336 to 341, Aug 13; 342 to 345, Aug 30; 346 to 
3538, Aug 27; 354 to 363, Sept 3; 364 to 371, Sept 10; 
372 to 380, Sept 17; 381 to 388, Sept 24 ; 389 to 398, Oct 
1; 399 to 412, Oct 8; 413 to 419, Oct 15; 420 to 428, 
Oct 22; 429 to 438, Oct 29; 439 to 449, Nov 5; 450 to 
458, Nov 12; 459 to 470, Nov 19; 471 to 484, Nov 26; 
485 to 496, Dec 3: 497 to 505, Dee 10; 506 to 519, Dec 
17; Dee 24, 520 to 531; Dee 31, 532 to 544. 


A 


Air in Water, 155 

Air Compressor, How to Make an, 179 
Air Chambers, About, 482 

Air Pressures, About, 484 

Annealing Castings, 55 


B 
Belt, About Presereing a Leather, 263 
Belt, Power of a, 58 ; 222 


Belt Next the Ta ang Which Side of a, Should 
Run, 159 

Belts, About, 189 

Belts, Cement for, 68 

Belts, Creep of, 501 

Belts, Dressing to Leather, 447 

Bending Pipe, 270 ; 273 

Bessemer Steel, pte Making, 458 
*Blast Pressure Gauge, 239 

Blow of a Falling Body, Force of the, 211 

Blower, Questions About Power Required to Drive 


a, 238 
Blue | *rints of Letters, About, 19 
Blue Prints, How to Make, Jan 1, p 6 
Blue Prints. About Making, 449 
Bluing Steel, 22 
Boat, Engine for a, 261 
Boilers, Using Petroleum in, 5 
Boiler, Safe Working Pressure of a, 8; 33; 138 
Boilers, Soda in, 14 
Boilers, Horse Power of, 33; 279; 325; 350 
Boilers, Staying, 52 
Boilers, Strength of, 53; 170 
Boil rs, Heating Surface of, 137 
Boiler, Size of, for a Small Engine, 168 ; 235 ; 486; 522 
Boilers, Question about Steaming Capacity of, 160 
Boilers, Blowing off, 193 
Boilers, Jacketing, 204 
Boilers Set Fire to Lagging, Will, 206 
Boiler Tubes, Pressure on, 217 
Boilers, About Feeding, 306 
Boilers, Thickness of Sheets for, 491 
Boiler, A House, 503 
*Boiler Braces, 505 : 
Boilers, Plan for Inducing Circulation of Water in, 
308 
Boiler, Scotch, 322 
Boilers, Questions About Setting, 250 
Boilers, Que stion About Testing with Water, 35; 
116 





Boring Oval Holes, 520 
Boxes, Cast Iron, 48 
*Braces, Strength of Diagonal Boiler, 314 

Brass Checks, Filling Cavities of Letters in, 295 

Brass Plates, Hardening, 31 

Brass, Speed of Saw for, 497 

Bridge. Why the Speed of a Train is Checked in 
Feesing g over a, 195 

Bronze, Gold-Colored, 


Cc 


‘ars, Power Required to Run a Train of, 205 
‘ase-Hardening, 62 

‘use Hardening Lron, 372 

‘ast Iron, Weight of, 77 

ast [ron, Tinning. 23; 161 

‘ast Iron, To Pickle, nad 

‘astings, Making ig) 

astings, Annealing, 5: 


( 
( 
( 
( 
Cc 
( 
( 
( 





H. E. Christman, July 23 
Pi 

Testing Fuels for Steam Generation. 

Burning out of Cupolas. 


David Spence, Nov 19, p7 

Testi ‘¢ Steam Gauges by the Use of an Inspirator. 
J. Buchel & Bros., \ 

Thoughts inthe Shop, Independent. F. I 


»> 
Threads, Will Cut 11 3-7: {. Albro, Nov 26,-p 6 
Three-Legged Machinery. 


3, p6 
Three-Legged Machine T 
1,p6 
Three-Legged Tools 


Throttle Latches. 
*Throttle Lever Latch. j 

Ties in Salt Water, W. Barnet Le Van, 
y. J. McCarroll. July 23, p7 
’. Goodyear, Jan 29, p 5 

Tools, Proportioning Shop, Dec. j 
F. G, Woodward, May 14, p7 
*Tool for Laying out Hexagon Nuts ; 


Tire. Shrinkage for. 


‘ement Rubber to Iron, To, 327; 
‘ement for Glass, 46 
‘ement for High Temperature, 284 
‘ement for Belts, 68 

‘ementing Gold to Pearl, 119 
‘ementing Tracing Linen to a Board, 
hilling Castings, 489 

himney for Boilers, 275 

‘oal, Weight per Cubic Foot of, 


‘oal, Economy of Using Pea, 98 


‘olumns, Strength of Hollow and Solid, 20 
‘ollars on Shafts, Ya 
‘ompound Engine, Saving in Fuel by, 1 
‘ompound Engines, Back Pressure in, * 
Copper Solution for Coating Steel, 207 
Core, Questions About a Small, 111 


~ PPR RAAF FAA Z AA SSA 


Cotton and Wool Incombustible, } 
Couplings, Friction, 422 

Crank Pins, Removing, 94 

ins, Testing the Truth of, 114 


Cutting off Steam, 114 
Cut-off, What is, 117 
Cylinders and Pistons, / 
r, Thickness Of Metal in a Steam, 27 
, Thickness of Hydraulic, 75 


Derrick, Strongest Form of Truss for a, 
Diamonds, arene. 455 


houhae Thre ad, c utting a, 133 


*s, Throw and Eccentricity of, 65 


Electricity in Shafts and Pulleys, 92 
Emery Wheels, Question about, ) 
Engine Reversing, bi, ‘he Motion of an, 


mm. .5% ye ing + 9 Speed of an, 29 
ine, Polishing Brizht Work on an, 
fkconomy of Using One or T 
Engine, Speeding up an, 223 
Engine for a Boat, 261 
ine, Back Pressure in Compound, ¢ 
, Economy of Earlier Cut-off in an, 
», Size of a One Horse Power, 4 
Engine Pounds, Why an, 
Exhaust Pipe for Small Engine, Size of, 350 
Expansion of Shafting, 83 
Expansion of Gas, 271 


Feed Pipe, Stopping a Crack in, 114 


. Economy of Heating, 
Fire-Extinguishing Compounds, 96 
Flat Irons Polished, How are, 
F ly- W ‘he e ‘ for Smi ul Engine 


2 
Friction Aneel sop 422 

} , A Question about Journal, 12: 
Fusible Plugs, Composition of 


Galvanizing Iron, 5 
Galvi anizing g tron, 


Gas EK xpansion, of, 


ears for Cutting Screws, 
Glass, Cement for, 
, Solution for Writing on, 36 
Glue Waterproof, 388 


*Tool for Sma ul Lathe, Square Driving Centers. 


Sept 24, p7 
*Toolmakers’ Square. Fred. H. Colvin, July 30, p 6 
Treatment of Steel in Forging and Tempering. 
Aug 6, p 6 
Trouble with a Fire Pump, July 16, p7 
Trouble with a Fire Pump. S. A. Smith, Aug 6, p 7 
Trouble with Pulleys. David Spence. Feb 26, p 4 
Trouble Away from the Shop. J. A. Caldwell, 
Aug 20, p 6 


*Tumbling Shaft Tool. L. C. Sharp, Oct 22, p 6 


Turning Tool, Good Revord for a. S. W. Goodyear, 
April 23, p 7 
Turnings or Borings. A. M. Swain, Feb 5, p5 


7 ay Drills, Grinding. Prof. John E. Sweet, Sept 


ps, ~ 2" ar _-d 
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Unexpected, The, March 26, p 6 | 
Utility of a Snow Bank. J. E. Mec neiaidll May 21, 
po - 


— as To | 6S 

Vac uum * ig Egbert P. Watson, May 14, p 7; 
May 28. p 4 

Vacuum Motors. Wm. Kent, May 28, p 4 


QUESTIONS AND ANSWERS. 


Grate Area, Proportioning. 200 
Gun Barrels, Bluing, 354 


II 


Hardening Brass Plates, 31 

Heat of Water under Pressure, 97 

Heating Surface Required for Steam Heating, 279 
Heater, Question About Making a Feed-Water, 428 
Hole for Tapping, Finding the Size to Drill a, 380 
Hose, Pressure in, 8 

Hydraulic Cylinder, About Pipmg a, 299 

Hydranlie Cylinder, Ports for, 385 

H-draulic Cylinders, Thickness of, 75 

Hyperbola, Definition of the, 285 


Iron to Cement Rubber to, 33 
Iron, Finishing Sheet, 236 
Iron, Galvanizing, 54 

Iron, Weight of Cast, 77 

Injector, About Water Delivered by an, 330 


5 


J 


Japaning Cast Iron, 73 
Journal Friction, A Question About, 123 


ate 


Kalamin, What is, 170 
Key Seats, Proportion of, 438 


I. 


Ladle, Putting Lead in a Newly-Daubed, 262 

Lacquer for Brass, 127; 321 

Lead, Melting 5000 Ibs., 106 

Lever to Lift 50 Tons, Proportions of, 128 

Link Motion, About a, 178 

Locomotives by Letters and Figures, Dimensions 
as Indicated by, 334 


a 


Machinist in the Navy, Duty and Pay of, 377 

Mariotte’s Law, Graduating a Tube According to, 
288 

Marking Steel, 22 

Matches, Composition used in Making, 426 


*Mean Proportional between Two Lines, Finding, 63 


N 


Natural Gas for Engines, 256 


O° 


Oils, Purifying, 230 


| 2d 


Packing Rings, 91 

Packing Rings, Size of, 121 

Paddle Wheels. Feathering, 347 

Paint for Paper Tubes, Waterproof, 370 
Pea Coal, Economy of Using, 98 
Percentage, Question about, 260; 345 
Perpetual Motion, Questions About, 379 
Petroleum in Boilers, Using, 5 

Pickling Cast Iron, 24 

Pipe, Bending, 270 

Pipe, Pressure in a, 115 

Pipe, Pitch of Steam, 250 

Pipe, Speed of Water in a, 309 

Pipes, Size of Steam and Exhaust, 439 ; 474; 519 
Pistons and Cylinders, About, 197 

Polishing Bright Work on an Engine, 116 

Ports for Hydraulic Cylinder, 335 

Ports in Porter-Allen Engine. Size of, 353 

Ports for a Steam Engine, Size of, 72; 99; 168 ; 175; 
Pulley, Calculating Sizes of, 45 

Pump, Questions about a, 248 

Pumps, Feed, 135 

Pumps, Size of Suction and Discharge Pipes for, 44 
Pumping Hot Water, 384 

Pumping Water One Mile, 3 


Vacuum Motors. June 4, p 6 
Vacuum Joker, June 4, p 6 


WwW 


Water Columns, A Growl About. 


Nov 12, p5 


Wages and Living Expenses in Springfield, Mar 5, 


po 
Water Through Long Pipes, Flow of. 


March 26, p 6 
Water Fire Backs, Casting. 
30, p 6 


Water Required and Work Done in Locking a Boat, 
A. 


B. Couch, Oct 1, p 6 
Water Through Long Pipes, F 
Harrison, April 16, p 6 


Welding Brass to fron, Oct 22, p7 
Henry Hendrix, Oct 


Welding Collars on Shafts. 
8, p6 
Welding Compound, Jan &, p 6 


Wooden Elbow. F. L. Johnson, J¢ 


Z. 


waar Solution for Blacking, 
) Pe } 


Punch Iron, Pressure Required to, 414 
Punching Lron, Power Required for, 71 


251 ; 253; 303; 319; 338; 436; 


R 


Roof To Prevent the Sweating of a, 


Rosin Cores, 254 
’ 


Rubber to Iron, To Cement, 327; 


Rust Joints, To Make, 500 


Rusting, To Prevent Wet-Ground Work from, 441 


~— 


Safety Valve, Dead Weighted, 278 
Safety Valve Lever, Finding the Center of Gravity 


of, 252 
Safety Valve Problem, 280 
Saw for Brass, Speed of, 49 


Screw Cutting without Backing Belt, 
Screw Thread, To Calculate De Nye of a, 


Screw Threads. Depth of V, 
Screw Threads, Standard, 1% 3 
Screws, Twin, 266 


Shafts, Distance Apart of Journals of, 


Shafts, Linear Expansion of, 85, 
Shatts, Power of, 108 


*Shapers, Double-Geared. Rudolph Peter, Oct 


pe 
Smoke Stacks, About, 181! 
Soda in Boilers, 14 
Soldering Brass, 57 


Speed, One Way to Reduce, 466 


Speeds, Calculating, 45 
Spool Question, The, 353 
Springs, Power from, 502 


Springs, Proportioning Half-E liptic, 


Stay Bolts, Strain Allowed on, 


Stay Bolts, Strain on, in a Given C ase, 


Staying Flat Surfaces, 287 


Steam Fire Engines, Various Questions About, 201 


Steam Heating, About, 134 


Steam Heating, Heating Surface Required for, 279 


Steam Pipe, Pitch of, 250 


Steam Pipe for Small Engine, Size of, 350 


Steam, Velocity of, 118 


Steamboat Rolling, About a, 517 


Steel, Bluing, 


Steel Cantons. 430 


Steel, To Mark, 21 
‘7’ 


Taper Threads, Cutting, 259 
Tempering by Color, 468 


Tempering Steel, Questions About, 229 
Terminal Pressure, How to Find, 2 


Tinning Cast Tron, 23; 161 


Tracing Cloth, Cementing to a Board, 


Trusses, Relative Value of, 112 
Tube, Strength of a Brass, 521. 
Tubes, Bending, 270; 273 


Tubes, Bursting Pressure of Boiler, 31 


Tubes, Pressure on Boiler, 217 


Vacuum, About, 270 
Vacuum Gauges, 2387: 270 
Vacuum by Induction, 353 
Vacuum, What is, 177 


Valve, Lap and Lead of a Slide, 326 


Valve, Lead of a Slide. 32 ; 493 
Valves, Friction of Slide, 418 


Valves, Proportion of Slide, 115 


Valves, Setting, 200 
Valves for Steam Engines, 99; 
Velocity of Steam, 118 


Ventilator, Proportioning a, 508 


Ww 


Water Brake, The, 534, 
Water Gas, Making, 2 
Water Gauge Connections, I 
Water, Line Connections, 15 
Water Through Pipes, Flow of, 
Water, Weight of, 11 
Windmill, About Building a, 


Wheel Base of Locomotives, What is the, 38¢ 
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